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@ It's bad enough to be a crook, but The only reason for the existence and 
even in crookdom a “cheap crook” is popularity of Alemite High Pressure Lu- 
despised. brication Systems andAlemite Industrial 
The cheapest crook in production is Lubricants is they ar do ape 
faulty lubrication. It robs you at every ae ee a lin eg welll 
t f th " th ise of : 
stage of the game. Under the guise of BREAKDOWNS AND REPAIR COSTS! 


saving you money, it steals your profits! 

The SAVINGS and, therefore, ADDED 
Modern production demands modern pROFITS made possible by moderniz- 
lubrication. Nothing else is worth your ing with Alemite are so amazing that 
consideration. Grease cup and oilhole you must SEE them to BELIEVE them! 
lubrication are robbers NET! “Bargain Without obligation—without cost— 
greases and oils” arenothingbutcheap write today for actual demonstration 
crooks. on your own equipment! 








ALEMITE CORPORATION (Division of Stewart-Warner) ie 


1882 Diversey Parkway, Chicago, Illinois 
Gentlemen: | am interested in information leading to reduction of costs through correct lubrication. 
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PIONEERS IN SPECIALIZED LUBRICATION FOR INDUSTRY 











Wa 


cat 
Cro 
sigi 
in t 
app 
pra 
refr 
mer 
Am 
mar 


Fig. 


of th 
unit 
in t 









and 
e Lu- 
strial 
they 
UIP- 
EAR, 
STS! 
DED 
rniz- 
that 
rem! 
st 
ition 


—— 


766 


ation, 








MODERN 
O 


Jig 


Jury, 1933 


CINCINNATI, OHIO 


Vot. 6, No. 2 








Some Interesting Operations 
on Parts for “Crosley” 
Refrigerators 


By Howarp CAMPBELL 


NE of the first statements in the 

Crosley electric refrigerator 
catalog is “All essential parts of the 
Crosley electric refrigerator are de- 
signed by Crosley engineers and made 
in the Crosley factory under the most 
approved refrigerator manufacturing 
practices.” Inasmuch as the electric 
refrigerator is now standard equip- 
ment in a representative number of 
American homes, a description of the 
manner in which these parts are ma- 
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Fig. 1—The_ top, 
bottom and sides 
of the compressor 
unit are machined 
in these milling 
machines. 


Vv 


chined should be of interest to a large 
number of mechanical executives. 
The most important part of the re- 
frigerating unit is the compressor 
body, which comprises the cylinder 
and crankcase, cast as a single unit. 
The first machining operation on the 
compressor body is, of course, that of 
machining the top and bottom and op- 
posite sides. The top and bottom are 


finished at a single pass in the mill- 
ing machine shown at the right in 
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Fig. 2—The piston holes and crankshaft holes in the compressor bodies 
are machined to size in these drilling machines. 


Fig. 1, and the sides are finished in 
the machine at the left. The cutters 
are set to the dimension specified, and 
the fixtures are made to hold two 
castings each, which evens the cut- 
ting and handling time so that both 
the cutters and the operator are kept 
busy. 


Figure 2 shows a battery of Cincin- 
nati Bickford “Super Service” drilling 
machines, each of which is employed 
to rough ream, bore, and finish ream 
the cylinder bores and bore and ream 
the crankshaft holes in the compres- 
sor bodies. As can be seen by a study 
of the fixture on the first machine 
in the line, the piece is machined in 
a swing jig which aligns the work in- 
stantly and correctly, and which can 
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reamed to 1,485 
in., leaving 0,015 
in. to be removed 
by diamond bor- 
ing in a_ subse. 
quent operation, 
The _ crankshaft 
hole is reamed to 
0.735 in. also 
leaving 0.015 in, 
to be removed by 
diamond boring. 

In Fig. 3 is 
shown a drill 
press that has 
been rigged for 
tapping the cov- 
er holes in the 
end of the crank- 
case. A reversing 
head is used, at- 
tached to the 
spindle of the ma- 
chine, and the 
work is _ located 





be indexed to bring either the shaft Fig. 3—The feature of this operation is th 

hole or the cylinder into line with the arrangement for automatically oiling the ta 
4 . " : Each tap is positively and thoroughly ltd 

machine spindle. The cylinder is between operations. 
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for tapping on a single stud, where it 
is held by the operator’s hand. The 
feature of this operation is the man- 
ner in which the taps are automatic- 
ally oiled between tappings. A frame 
at each side of the machine holds a 
set of brushes, one for each of the 
taps on the nearest side. The brushes 
are held in a rack with a rear stud 
that is pulled downward by a spring, 
but to which is attached a cable which 
is also attached to the tapping head. 
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Fig. 4—A stream of 
warm kerosene oil is 
squirted into each hole 
in the compressor 
body. Four bodies are 
cleaned at a time, and 
four minutes is suffi- 
thoroughly 
the holes. 


cient to 
clean all 
Fig. 5—Piston holes 
are honed to size with 
the equipment shown 
here. Limits of 0.0005 
in. are allowed en 
this dimension. Fig. 
6—Grinding the bear- 
ing on the eccentric. 
The limit on this fit 
is 0.0002 inch. 


As the head feeds downward, the stud 
is pulled upward and the brushes tilt 
downward until they are immersed in 
a tank of oil. As the head rises, the 
spring pulls the stud down and the 
brushes are tilted upward, ultimately 
wiping the entire length of the taps. 
This contrivance not only makes it un- 
necessary for the operator to oil the 
taps, but it assures positive lubrica- 
tion to each tap and does the job 
more thoroughly than is possible by 
the hand method. 
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All the holes in the crankcase hav- 
ing been drilled, the several tapping 
operations are performed in sequence 
and then the case is thoroughly 
cleaned by washing in kerosene in the 
tank shown in Fig. 4. Four cases are 
washed at a time, each case being 
placed in position on a base from the 





Fig. 7—The faces of 40 connecting rods, held 
by a magnetic chuck on the table of this verti- 
cal surface grinder, are ground at one setting. 
center of which a vertical section of 
pipe extends. The holes in the lower 
end of the case are faced by corre- 
sponding holes in the base, and as the 
tank-cover is closed over the cases, 
the upper end of each cylinder is cov- 
ered by a cylindrical projection with 
holes that face the tapped holes in the 
end of the cylinder. The cap on the 
end of the vertical pipe also contains 
a series of holes, and there are several 
cross-arms in which fine holes are 
drilled. 

As the cover is closed down over the 
cases, the pump is automatically 
started and the oil is sprayed into 
the tapped holes in the case. There 
are 6 holes in the top, 4 on one side, 
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3 on the other side, and 8 on the bot. 
tom, each of which receives a direct 
stream of warm kerosene under heavy 
pressure. The cases are washed in 
four minutes, which length of time 
has been found sufficient for a thor. 
ough job of cleaning. 


In order to obtain the glass-smooth 
finish and perfect accuracy necessary 
in the construction of a small com- 
pressor unit, the piston holes are 
honed to size with the aid of the Hutto 
honing equipment shown in use in Fig, 
5. Two fixtures are used, held in po- 
sition on the machine-table by guides 
and located for alignment with the 
machine-spindle by stops. While the 
cylinder in one fixture is in process, 
the operator is removing the cylinder 
from the other fixture and replacing 
it with a new one. The illustration 
shows the operator gaging a piston 
hole with a special dial gage. Ap- 
proximately 25 cases per hour are 
honed with this equipment, each piece 
being held to within 0.0005 in. of the 
drawing size. 


A more common operation is that 
of grinding the bearing on the e- 
centric, as illustrated in Fig. 6. Ap- 
proximately 0.010 in. of stock is re 
moved and the piece is ground toa 
diameter of 2.3135 in., within a limit 
of 0.0002 in. The production on this 
operation is 40 pieces per hour. 

Another piece that is machined 
to very close dimensions is the con- 
necting rod. The first operation on 
the rod is that of rough facing the 
sides, which is done on a disc grinder. 
Forty rods are then placed in a circle 
on the table of a vertical surface gril- 
der, as shown in Fig. 7, and the up- 
per surfaces are finished. The rods 
are then turned over and the opposite 
sides are ground, the rods being fit- 
ished to a thickness of 11/16 in. scale 
measurement, or 0.005 in. plus 
minus. The 40 rods are finished 
this operation in ten minutes. 

Figure 8 is a view of the “borizing’ 
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OPERATION : Rough Cut 
and Finish from Solid 
Stock. Transmission 
Helical Spline Shafts. 


PRODUCTION: 8 Pieces 
Per Hour. 


LENGTH AND DEPTH 
OF CUT: 6.25 in. Long 
and .128 in. Deep on 
Each Side. 


LUBRICANT: 1 Part 
Sunoco to 6 Parts 
Water. 


MACHINE: Barber-Col- 
man Gear Hobber. 


MATERIAL: SA.E. 3115. 





Courtesy Canadian Acme Screw and Gear, Ltd., 
‘oronto, Ont., Canada 


Fighting the Battle of Speed 





Friction - Production - Profits 


ree battle of speed, friction, pro- Increased production, more per- 
duction and profits is fought fect work, lower cutting costs and 
greater profits are direct benefits 


And at this point, Sunoco Emul- derived from the use of Sunoco. 
A trial in your plant under your 


sifying Cutting Oil performs — own conditions will convince you of 
satisfactorily its task as a cooling  jts merits. 


d_ lubricati t, th : ; , 
= T=, - . SUN OL CO. Philaddshie, Pa, 
widest range of turning, milling, Sun Oil Co., Ltd., Montreal, Can- 
drilling, grinding and other metal ada. British Sun Oil Co., Ltd., Lon- 
working operations. don, England. 


right at the edge of the cutting tool. 






YB 


Prod) 


EMULSIFYING CUTTING OIL 


Made by the producers of Blue Sunoco Motor Fuel—Branches and Warehouses in Principal Cities 
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machine in operation. The machine is 
essentially a diamond boring machine, 
with the exception that the tools are 
tipped with tungsten carbide cutters. 
The tools and fixtures are arranged on 
this machine so that the wristpin hole 
in the piston, the eccentric hole in the 
connecting rod, the wristpin hole in 
the connecting rod, the two crankshaft 
holes in the opposite sides of the 
erankcase, and the piston hole in the 
cylinder are machined 
at one setting. 

The machine has 
two heads, with two 
spindles in one head 
and four in the other. 
As the operation 
starts, the work table, 


Fig. 9—‘“‘Bearinizing” a con- 
necting rod. The rod is me- 
chenically peened in_ this 
machine, the operation hav- 
ing the same effect upon the 
surface of the metal as 
would be achieved by a year 
of a2etual service, 
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Fig. 8—The working 
fits on all the more 
important parts in the 
compressor are bored 
to size in this “boriz. 
ing” machine, using 
tools that are tipped 
with tungsten carbide, 
Six different opera. 
tions on five different 
parts are performed 
in one setting. 


carrying the 
work, feeds to- 
ward one head and 
the operations of 
boring one side of the crankcase, the 
eccentric and wristpin holes in the 
connecting rod, and the wristpin hole 
in the piston are completed. The table 
then reverses and the opposite hole 
in the crankcase and the piston hole 
in the cylinder are finished. The pis- 
ton hole in the cylinder is held to 
within 0.0007 in. of drawing size; the 
crankshaft bearing holes in the case 
are held to within 0.0008 in.; the bear- 
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ing holes in the connecting rod are 
held within 0.0002 in., and the wrist- 
pin hole in the piston is held within 
0.0002 in. The pieces are locked in 
position, bored, and removed in 2% 
minutes complete. 

A comparatively recent develop- 
ment in hole-finishing is a mechanical 
peening operation that is termed 
“hearinizing.” In this operation the 
interior of the hole is mechanically 
peened by means of a tool that strikes 
a series of light, but effective, blows 
on the surface of the metal while re- 
volving at a high rate of speed, com- 
pressing the metal and producing a 
round hole with a hard surface. The 
efect upon the metal in the surface 
of the hole is practically the same as 
would be produced by a year of actual 
operation; that is, the hole is “broken 
in’ and the metal is hardened to such 
a point that further wear will be 
practically imperceptible. 

The “bearinizing” operation is 
shown in process in Fig. 9, where the 
operator can be seen bearinizing the 
eccentric hole in a connecting rod. The 
bearinizing tool, shown in Fig. 10, 
consists primarily of a shaft upon 
which a series of small flats have 
been milled, and a series of rollers 
which revolve around the shaft at 
high speed. As the rollers ride up 
over the corners between the flats, 
they strike the metal in the surface 
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of the hole, each roller striking the 
metal some 25 times in the course of 
one revolution of the tool. The blow 
struck by each roller is light, but 
with 25 rollers in the tool, operating 
at a speed of 2,000 r.p.m., the metal 
is compressed from 0.0004 to 0.0006 
in. in a few seconds. 

The tool shown in Fig. 10 is 25/16 
in. in diameter, and the flats are 





With the tool 

revolving at a speed of 2.000 r.p.m., the rollers 

strike a series of light hammer blows on the 
surface of the metal, compressing it. 


Fig. 10—The “‘bearinizing” tool. 


milled 3/32 in. wide with 3/32 in. of 
land between the flats. The pins are 
also 3/32 in. in diameter. The bear- 
inizing operation is also applied to the 
wristpin hole in the connecting rod 
and the piston and crankshaft holes 
in the crankcase, the latter being en- 
larged from 0.0005 to 0.0007 in. by 
this process. The finished hole is 
hard, smooth, and shows no percept- 
ible variation from a true cylinder. 





Welding in Maintenance 


“Oxwelding for General Maintenance”. 
16 pp., illustrated, 814x11 in. Published 
by The Linde Air Products Company, 30 
Fast 42nd Street, New York, N. Y. 


This booklet describes the use of the 
oxy-acetylene process of welding and cut- 
ting in reclamation of broken and worn 
Machine parts, alteration, fabrication 
and installation of equipment. Among 
the various plant equipment covered 
ate piping, tanks and containers, ma- 
chine elements, engine and pump parts, 
frames and conveying equipment. Repair 
of worn parts by bronze-surfacing and 
hatd-facing is given special consider- 
stion, Among the many illustrations is 


a chart giving thirteen simple tests for 
identifying the more common metals. 





Bulletin of Firth-Sterling Products 

The various kinds and grade of tool 
steels and stainless steels made by the 
Firth-Sterling Company, McKeesport, Pa., 
are described in a bulletin that has been 
issued by this firm. In addition to the 
well-known “Blue Chip” steel with which 
the trade has been familiar for several 
decades, the bulletin lists and describes 
Cromovan Triple Die Steel, Invaro Oil- 
Hardening Steel for precision tools, cut- 
ter, gages, and so on, Tungsten Hot- 
Work Steels, C.Y.W. Choice Steel for dies 
that are to be worked under great stress 
and heat, and other steels. 
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Finishing Cylinder Blocks for 
“White” Motors 


By Frep B. Jacobs 


RESENT-DAY abrasive opera- 

tions in the manufacture of auto- 
motive engine cylinder blocks at the 
plant of the White Motor Company, 
Cleveland, Ohio, are based upon the 
results of experimentation covering 
more than a quarter of a century de- 
voted to the building of high class 





Cylinder Block for White Engine. 


motor vehicles. The first automobiles 
built by the White Company were of 
the “steam” variety. When the popu- 
larity of this type of engine waned, 
the company adopted the internal com- 
bustion type of engine and for many 
years built both passenger cars and 
trucks. Of late years, however, the 
company has devoted itself exclusive- 
ly to the manufacture of trucks, buses, 
and like vehicles. 


Motors for such heavy duty as the 
operation of these heavy units entails 
must be constructed with exceptional 
care, as they are subjected to severe 
operating strains. Again, the factor 


of accuracy is important, as accurate 
machining expedites assembly and as- 
sures the interchangeability of repair 
parts. 


In the evolution of machining meth- 
ods for automotive cylinder blocks, 
three methods of finishing the bores 
have been used. These methods, in 
the order in which they have served 
their purposes, are boring, grinding, 
and honing. The first cylinders fin- 
ished by the White Company, as all 
other motor manufacturing compan- 
ies, were bored to size. It was later 
discovered that a much finer finish and 
closer accuracy could be obtained by 
internal planetary grinding, and this 
method was adopted by practically all 
motor manufacturers. The present 
stage in the evolution of this opera- 
tion was reached when it was found 
that an entirely satisfactory finish and 
the desired degree of accuracy could 
be obtained by using a hone. The 
hone, which consists primarily of a 
set of straight, narrow stones held 
in parallel, is revolved at high speed 
while being reciprocated in the bore 
of the cylinder. The use of the hone 
has made it possible to eliminate the 
cylinder grinding machine and thus 
speed up the production of cylinders. 

A cylinder block for a White six- 
cylinder motor is shown in Fig. 1. The 
bores in this block are 3% in. diame- 
ter and 8% in. long. The boring 
operation is performed in a vertical 
boring machine that is fitted with six 
spindles. The boring bars run through 
bushings above and below the cylinder 
block and are thus held in alignment. 
It is practically impossible for the 
bars to be deflected by hard spots m 
the iron, if there are any, or by a 
uneven distribution of stock in the 
bore. 
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The MODERN 


STYLE T SELF-OPENING 
Stationary DIE HEAD 


am OFFERS THE 
FOLLOWING 
ADVANTAGES— 


CAPACITY—Cuts right or left hand from the coarsest 
to the finest standard thread. Capacity—Style T 
up to 2", 


SIMPLICITY—Simple construction keeps this Die Head 
on the job all the time. No complicated parts 
to wear out. 


POSITIVE OPENING—You can depend on positive 
opening of this Die Head because it is cammed 
to work with the revolving of the cam ring and 
retarding or stopping the turret positively opens 
this Die Head. 


RIGIDITY—Chasers in this head are as firmly sup- 
ported as in a solid tool. They cannot ''Rock'' 
or change position. 


CONSTRUCTION—Only the finest of material and 
workmanship are combined to assure accurate and 
lasting service from this ''MODERN" Die Head. 







OTHER MODERN PRODUCTS 


Self Opening Die Heads (Revolving Type) Friction Tap Collets. 

Solid Adjustable Die Heads. Tapping Attachments. 

Adjustable Hollow Milling Tools. Threading Machines. 

Modern Magic Quick Change Chucks and Collets Chaser Grinding Machines. 
Collapsible Taps. Inserted Tooth Face Milling Cutters. 


FOR LARGER DIAMETER THREADING STYLE "B" DIE 
HEADS—CAPACITY 2" TO 7". SEND FOR CATALOGS. 


MODERN TOOL WORKS 


ROCHESTER, N. Y., U. S. A. 


Division of Consolidated Machine Tool Corporation of America 
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The cutting tools are of Stellite, 
which makes possible high speeds and 
heavy cuts. Each block is bored twice, 
the tools removing 0.250 in. in the 
first operation and 0.060 in. in the 
second. The bores are left 0.012 in. 
undersize, the bulk of this stock be- 
ing removed by a reamer. The reamer 
leaves from 0.0015 to 0.002 in. of 
stock to be removed by the hone, all 
but 0.0005 in. of which is removed in 





Cylinder Block in Position for Honing. 
A Barnes Machine is Used, Equipped with a 
Hutto Grinder. 


the rough honing operation. The re- 
mainder is honed out in the finish hon- 
ing operation. The stones used in the 
finishing hones are of fine grain and 
leave a glass-smooth surface. It is 
customary to rough hone 30 or 40 
blocks and then put them through the 
finish honing process. 

In Fig. 2 is shown a cylinder block 
in position for honing. The machine 
is a Barnes vertical honing machine, 
fitted with a Hutto hone or “grinder.” 
The cylinder block rests on three har- 
dened and ground locating seats, 
where it is accurately positioned by 
the use of dowels which fit into holes 
in the bottom of the block. The block 
is held in position by quick-acting 
clamps at each end. The clamp con- 
sists of a swinging lever with a cam 
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handle, the cam being located so that 
it bears against an adjustable screw 
as shown in the illustration. 


Although multiple spindle honing 
machines are often used for this op- 
eration, in the case under discussion 
single spindle machines are used. The 
chief argument for the single spindle 
machine is that each hole receives in- 
dividual attention by the operator; 
thus none of the blocks require re- 
working due to undersize bores. 


The honing head carries six 90-grit 
Carborundum stones. At the start of 
the honing operation, the operator 
lowers the honing head to about mid- 
way of the bore and then expands it 
to the diameter of the bore, which he 
notes. He then expands the head fur- 
ther to remove a_ predetermined 
amount of stock. The hone makes 60 
strokes a minute vertically and re- 
volves at a speed of 106 r.p.m. As 
each bar is finished in turn, the fix- 
ture is moved along to bring the suc- 
ceeding hole into alignment with the 
spindle. A space bar locates the fix- 
ture properly and instantaneously for 
each hole. 

To assist in the cutting operation of 
the hone, and to keep the stone and 
work free from the grit that is re- 
moved from the work by the stones, 
a stream of kerosene is kept flowing 
into the bore and over the head. The 
kerosene is filtered as it flows back 
into the supply tank. 

In considering the use of the hone 
for the finishing of holes it must be 
remembered that the hone is a finish- 
ing tool, not a stock-removing tool. If 
the holes are bored or reamed out of 
alignment, no amount of honing will 
correct the evil. The hone is attached 
to the spindle by a universal joint; 
thus all it can do is to follow the 
course set for it by the boring tool. 
The hone removes only enough stock 
to take out the marks left by the 
boring and reaming tools, but in so 
doing it adds probably 5,000 miles to 
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the life of the finished motor. Where 
the preliminary machining has been 
properly done, cylinder bores can be 
honed to within 0.0001 in. plus or 
minus by using due care, although 
such close limits are seldom specified. 





Spacing of Saw Teeth 
For Cutting Metal 


HE number of teeth per inch on 

a metal saw is a point upon which 
all users do not agree, due to the fact 
that there are so many conditions cov- 
ering each particular case. 

From the standpoint of maximum 
efficiency, the size of the stock and 
the rate of feed to be maintained 
practically control the tooth spacing 
and also, to a large extent, the thick- 
ness of the saw. The larger the cut 
to be made, the larger the amount of 
chips that has to be carried through 
the cut; consequently there must be 
gullet room enough to carry free and 
not wedge in the gullet, or the result 
will be a broken tooth and frequently 
a broken plate as the tooth is likely 
to stick in the cut. 


The heavier the feed to be main- 
tained, the more chips each tooth has 
to care for, consequently wider spac- 
ing is necessary. Soft stock of per- 
haps 45 carbon or less should be cut 
with a saw having a coarser tooth 
than would be necessary on higher 
carbon and high speed steels, for the 
reason that the former can be cut 
more rapidly than the latter and more 
space is required for chips. The thick- 
hess of the plate should be the same 
where each kind is cut at a maximum 
rate of production. 

A coarse-tooth saw on soft and 
annealed steels cuts more freely, and 
less cutting is required to saw off a 
bar for the reason that each tooth 
takes a large, deep chip, whereas on 
a finer-tooth saw the teeth have a 
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tendency to slide over the surface. 
Saws with coarse teeth should be used 
wherever possible; less friction is 
generated, leaving the saw much 
cooler and allowing it to do more work 
between sharpenings. Also less power 
is required to drive the saw. The 
coarse teeth are much stronger and 
allow more room in the gullets for 
chips. The increase in the strength 
of the teeth is much greater in pro- 
portion than the increase in the 
amount of work done by each tooth. 
The relation of the pitch, or distance 
from point to point of the teeth, to 
the thickness of the saw, depends en- 
tirely upon the kind of material to be 
cut and the conditions under which 
the cutting is done. 


(From ‘Methods of Cutting Metals’’, 
published by Simonds Saw & Steel Co., 
Fitchburg, Mass.) 





If a machine insists on chattering 
while a cut is being taken with a bor- 
ing tool, try boring with the tool set 
upside down at the opposite end of the 
hole. The pressure of the boring tool 
will tend to hold the spindle down 
instead of raising it. This suggestion 
applies also to forming tool opera- 
tions. 





“Logan” Catalog No. AH30 


Catalog No. AH30, describing and illus- 
trating the chucks, cylinders, valves, and 
power devices for hydraulic operation 
made by The Logansport Machine Co., 
Logansport, Ind., is now ready for dis- 
tribution. The catalog contains 52 pages 
of descriptions and information regard- 
ing equipment for use in connection 
with the electric hydraulic power device, 
and should serve as a handbook to de- 
signing engineers, chief engineers, tool 
engineers, and others who are interested 
in the tooling or equipping of machines. 
Copies gratis to engineers and mechan- 
ical executives. 
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Trial Grinding Wheels 


By J. B. FREDERICK 


HEN a grinding wheel manu- 

facturer decides to invade a 
new territory, or to gain new cus- 
tomers in an established territory, 
there is only one means open for in- 
troducing his product and that is to 
submit his wheels on a trial basis. 
The number of grinding wheels sold 
annually in the United States on a 
trial basis represents a substantial 
fortune in dollars and cents. As a 
matter of fact this problem is often 
termed the “trial wheel evil” by 
grinding wheel consumers. Evil or 
not, the practice must continue. The 
grinding wheel maker who is not will- 
ing to submit wheels on a trial basis 
will not increase his business substan- 
tially. On the other hand, the manu- 
facturer who will not test new ma- 
terials from time to time is sure to 
find himself a loser in the production 
yace. Grinding wheels are, of course, 
used for thousands of purposes, but 
this article is devoted only to wheels 
used for rough grinding. 

A persistent salesman can almost 
always secure an order for trial grind- 
ing wheels and in some instances the 
results are unexpected. I recall one 
instance wherein a purchasing agent 
in desperation gave a salesman a trial 
order for three wheels just to get rid 
of him. The wheels were to be used 
for grinding flashes from steel drop 
forgings. The wheels were delivered 
in due time, but were allowed to lie 
forgotten in the stock room for sev- 
eral months. One day the grinding 
room foreman ran short of wheels and 
the trial wheels were put into service. 
They proved so far superior in cutting 
and lasting qualities to the wheels 
previously used that there was no 
doubt of their value. The wheel man- 


ufacturer received a telegraph order 


for several dozen more wheels to be 
delivered at once. 


The foregoing ins‘ance is, of course, 
an unusual experience. Generally the 
results derived from different makes 
of wheels are so nearly alike that the 
better wheels cannot be picked out by 
rule-of-thumb methods. These ineff- 
cient trial methods really constitute 
the trial wheel evil. That is to say, a 
manufacturer will consent to ordering 
trial wheels, but he neglects to keep 
an accurate record of their perforn- 
ance. Thus when the salesman calls 
again to get the results of the test he 
may be told that his wheels are all 
right, but not quite as good or any 
better than the ones in regular use. 

I recall another incident wherein a 
salesmen submitted three carbide-of- 
silicon wheels to be used for snagging 
gray iron castings. In the meanwhile 
the cleaning room foreman was using 
manufactured alumina wheels in large 
quantities. In due time the salesman 
came back to get his report. Imagine 
his astonishment when he was in- 
formed that his wheels were no good 
would not cut, glazed, and so on. The 
salesman was not content with this 
report because he knew, as does any- 
one else who has investigated grinding 
wheel action, that there is no known 
abrasive that will grind cast iron 
more efficiently than carbide of sili- 
con. He asked to see a sample of the 
work, and was given a small piece 
which he took to a metallurgical en- 
gineer for analysis. They material 
proved to be semi-steel. No. wonder 
the carbide-of-silicon wheels did not 
grind it efficiently. In this case, if 
the salesman had been given auther- 
tic data at the start, much time and 
trouble would have been saved. 
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FORMICA GEAR CUTTERS 


The Akron Gear & 
Engineering Co. 
Akron, Ohio 
Farrel-Birmingham Co., Inc. 
uffalo, + 
Slaysman & Company 
Baltimore, Md. 
Harry A. Moore 
Bangor, Me. 

The Union Gear & Machine 


Boston, Mass. 

The Atlantic Gear Works 
Brooklyn, N. A 
Chicago Rawhide Mfg. Co. 
‘hicago, A 
Perfection Gear Company 


Chicago, a 
Merkle-Korff Gear Co. 

_ Chicago, Ill 
Chicago Gear Company 
icago, Ill. 

The Cincinnati Gear Co. 
Cincinnati, O. 
The Greaves Machine Tool 


Cincinnati, O. 
The Horsburgh & Scott Co. 


eveland, O. 
The Stahl _— & Machine 


0. 
Cleveland, O. 
The Master Electric Co. 
Dayton, Ohio 
The Adams Company 
Dubuque, Iowa 
The Ferguson Gear Co. 
Gastonia, N. C. 
Excello Machine Co. 
Grand Rapids, Mich. 
Hartford Special Machinery 


Co. 

Hartford, Conn. 
Precision Machine Co. 
Milwaukee, Wis. 
The Dedman Foundry & 
Machine Co. 
Houston, Texas 





Joaquin Alemany Lopez 
Havana, Cuba 
The Generating Gear Co. 
Milwaukee, Wis. | 
Mobile Pulley & Machine 
Works 
Mobile, Ala. 
Berkley Mach. Works and 
‘oundry Co. 
Norfolk, Va. 
New Jersey Gear Mfg. Co. 
Newark, N. J 
Sier-Bath, Inc 
New York City, N. Y. 
E. M. Smith Machine Shop 
Peoria, a 
The Earle — & Machine 


Philadelphia, Pa. 
Rodney Davis and Sons 
Philadelphia, Pa. 

The Pittsburgh Machine & 
Supply Co. 
Pittsburgh, Pa. 
Standard Gear Co. 
Pittsburgh, Pa. 

The Turley Gear & Machine 


0. 

St. Louis, Mo. 
Perkins Machine & Gear Co. 
Springfield, Mass. 
Winfield H. Smith, Inc. 
Springville, N. Y. 
Alling Lander Company 


i he 
Charles _E. Crofoot Gear 
orporation 
South Easton, Mass. 
Arlington Machine Co. 
St. Paul, Minn. 
Farwell Mfg. Co. 

_ , Toledo, Ohio 
Diefendorf Gear Corp. 
Syracuse, N. Y. 
Worcester Gear Works 
Worcester, Mass. 
Massachusetts Gear & Tool 


so. 
Woburn, Mass. 
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ore silent 


“operation - Longer 
Life For machines 


MICA GEARS 


ILENT, smooth operation 

that saves both the machines 
and the nerves of the men 
is encouraged by the use of 
Formica gears. The machines 
sound as if they were in better 
shape and usually they are. 


Formica helps maintenance 
men; it makes machinery easier 
to sell and helps the sales 
department. 


When you need gears in con- 
nection with reconditioning 
your machines for increased 
production call on one of the 
gear cutters named here. 


THE 
FORMICA INSULATION 
COMPANY 
4640 Spring Grove Ave. 
Cincinnati, Ohio 


ORMICA 


Non-Metallic 
GEARS 
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Finish Hobbing in the 
Milling Machine 


By JoHN McCuLLacu 


ERY few machinists know that 
one of the best ways to finish 
a wormwheel is by the free-driving 
method, for which it is not necessary 





Milling Machine Set Up to Finish Hob a Wormwheel. 


to coordinate the drive between the 
hob and the wormwheel. Liberally, 
the operation could be termed “free 
wheeling,” inasmuch as the hob only 
is driven and—being meshed with the 
wormwheel—drives it just the same as 
a worm would. 

A set-up of this kind is shown in the 
illustration. The wormwheel is 
mounted between centers, which in 
this case happen to be in a dividing 
head and tailstock. These accessories 
are usually available in every shop. 
In the case illustrated the set-up was 


used for rough milling the teeth, 
which was accomplished by swiveling 
the table to the correct angle and 
using a single gear-tooth cutter. 


The wormwheel, being free to ro- 
tate, is meshed with the heb, which 
is mounted on the cutter arbor. When 
the spindle is rotated, the hob drives 
the wormwheel. By feed- 
ing the knee of the ma- 
chine upward, the hob will 
cut its way into the worm- 
wheel and thus hob uni- 
form, concentric teeth. 


Where this method is 
best applied is in the con- 
struction of special ma- 
chinery employing worm 
gearing that must be ac- 
curate. Assuming that 
the drive is “tight” and 
that a slight amount must 
be taken off the worm- 
wheel, the final fit can be 
completed quickly by this 
form of set-up. Some- 
times it is only necessary 
to mesh the wormwheel 
and hob to the correct cen- 
ter distance, and then “run them in” 
for two or three minutes. The hob 
will remove all high spots and the 
result will be a perfect wormwheel. 
The stock removed will be in the 
form of powder, but usually it is these 
slight irregularities that cause gears 
to heat while in use. 


Unfortunately this method will not 
act as a “putting-on tool”, so that it 
is well to leave a little on to be hob- 
bed off rather than take off too much 
when rough milling. 
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“i ™ ” 
and “Short-Run department 


18 years of stamp- 
ings experience at 
your service 


Stampings of all 
materials from 
Aluminum to Zinc 


Nation-wide service to users of small and 
medium stampings of all types, from simple 
forms to the most complicated designs .. . 
All materials — Prompt delivery — Low costs. 


Detroit Stamping C° 


3451 West Fort Street Detroit, Mich. 


Representatives 
Production Mat. Co....... 55 W. 42nd St., N. Y. C. 
Schupp & Mansfield....605 Ellicot Sq., Buffalo 
C. E. White & Co. ...Buckley Bldg., Cleveland 
C. J. Terrill........ 435 Mut. Home Bldg., Dayton 
A. E. Preussler........ 152 W. Wis. St., Milwaukee 











5 a 
Standardize On 


U. S. Multiple 
Drill Heads 


You will save 
money and _ time 
od standardizing 

U. §S. Mul- 
tiple Drill Heads. 
These high qual- 
ity eads of 





recomme n- 
dations on your 
problems, insure 
you of obtaining 
a practical, fast, 
and economical 
method of per- 
forming your 
drilling operations. 
Send blue ie 
of your jobs 
estimates. 


The United States Drill Head Co, 


1954 Riverside Drive 


CINCINNATI, OHIO 
al 
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TRADEMARK 





(PATENTED) 


FLOATING 
Toot HoLpers 























Aa Floating Tool Holders compensate 
for misalignment between tool and work. For 
Reaming, Tapping, Drilling, Boring, etc., on 
single or multiple spindle machines. Can be 
used in any position—Furnished with straight 
shanks for screw machine use. Eliminates bell 
mouthed and tapered holes. Free floating tap 
collets insure true tapped holes. 


Write for complete information on these 
cost reducing tools. 


THE APEX MACHINE & TOOL co. 


THIRD & MADISON STS., DAYTON, OHIO 
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Tools for Corrugating 
Copper Sheets 
By WILLIAM ANDERSON 


OR experimental purposes it was 
necessary to corrugate twelve 
sections of sheet copper, each 1/16 in. 
thick, 6 in. wide, and 6 ft. long as 
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arbor of a milling machine as shown 
at B, and the other, indicated as BR 
was drilled through the axis for a pin 
F, which was held in a U-shaped 
bracket C. The bracket C was located 
in slots in the end pieces D, where 
it was free to move vertically. The 
end pieces D were held in a vise on 
the table of the milling machine, as 
shown. A heavy coil spring E was 
located under the cross piece of 
the sliding bracket C, the tension 
of the spring tending to force 
the bracket upward and maintain 
the lower gear in mesh with the 
upper one. The device was tried 
without the spring, but results 
were unsatisfactory. 


With the gears in mesh and 
ready for operation, the machine 
was started and a copper sheet 
was fed into the gears. As soon 








as it protruded from the opposite 
side sufficiently, the end of the 
sheet was grasped with a pair of 
pliers, and the sheet was guided 
through the gears by hand. A 











perfect job was produced with 
this equipment at very small cost, 





Grinding Radii on 
Die Sections 


Diagram Illustrating Method of Corrugating Copper 
Sheets in the Milling Machine. 


indicated at A in the illustration. As 
a repeat order for this job was im- 
probable, the job was to be done in 
the cheapest manner possible and the 
cost of whatever tools were used was 
to be kept at the minimum. By using 
the method described here the cost of 
the tools was kept below the estimate 
and the job was turned out in a satis- 
factory manner. 

Two forming gears were made, the 
teeth being flat on the sides so that 
the two gears would mesh perfectly. 
One of the gears was placed on the 


By F. J. WILHELM 


HE illustrations show how we 
se ground the radii on two sections 
of a large sectional die that was made 
in our shop recently. The die is 
shown in Fig. 1, and the two pieces 
upon which the radii were ground can 
easily be identified. Both edges and 
the radius on each piece were ground 
at a single setting, using an index 
head, chuck, and stud as shown in Fig. 
2. The work-piece, A, was soldered 
to the stud B, and the stud was held 
vertically in the chuck so as to bring 
the surface to be finished at right 
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Fig. 1—Plan drawing of sectional die, showing 
radial sections. 


angles to the side of the grinding 
wheel, indicated as C. 

It is just as easy, however, to use 
the face of the grinding wheel, which 
can be done by setting up the 
index head so that the stud 
will be held horizontally, as 
shown in Fig. 3. If it is per- 
missible to drill a small hole 
in the die-section, the piece 
can be held by the use of a 
threaded stud and nut, or the 
hole in the work-piece can be 
tapped and the stud screwed 
in. By grinding the edges and 
radius in this manner, perfect 
concentricity of the radius 
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that any wear, however slight, is 
bound to make a difference and this 
difference is multiplied several times 
when several blocks are wrung to- 
gether. Here are some suggestions 
as to the care of gage blocks. 


Gage blocks should not be used near 
a grinding machine, as the abrasive 
dust is hard to remove from all sur- 
faces of the blocks. 


Blocks should be wiped clean before 
using, using first a chamois and then 
a clean sheet of soft paper. The pa- 
per should be taken either from a tab- 
let or from a roll, in which form no 
dust can settle on the sheets. Clean 








with the sides is assured at all 











times, regardless of the 
amount of stock removed. 


grind radii on die sections. 


Fig. 2 (Left)—Drawing showing set-up that was used to 


Fig. 3 (Right)—By using 


this set-up, the face of the grinding wheel can be used. 


Taking Proper Care of 
Gage Blocks 
By W. F. JAMES 


RECISION gage blocks, while ex- 

pensive, are necessary in these 
days when measurements are made in 
ten-thousandths of an inch but unless 
they are handled and guarded with 
the proper care, they soon lose their 
value as the precision reference blocks 
for which they were intended. 
With the right kind of care, precis- 
lon gage blocks can be used almost 
indefinitely without appreciable wear. 
But the point must not be overlooked 





paper is the one material which will 
leave neither dust, lint, nor oil, and 
should be used to clean precision sur- 
faces. 

Before using a gage block to test 
the width of a slot that is being lapped 
to precision measurements, the slot 
should be cleaned with gasoline and 
then wiped dry, first with cloth and 
then with soft paper. 

Gage blocks should never be swivel- 
ed in a slot while testing, as the swiv- 
eling movement will soon wear a gage 
block undersize. 

Gage blocks should never be used 
near soldering operations, as_ the 
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fumes produced by the action of the 
acid will cause a fine coating of rust 
on the blocks. This applies also to 
other operations where acid fumes 
are prevalent. 

Before gage blocks are returned to 
the case to be put away, they should 
be wiped clean either with a chamois 
or with clean, soft paper, and should 
be deposited in their places without 
being touched by the naked hand. It 
is impossible to wash hands so clean 
that a certain amount of perspiration 
or oil from the skin will not be de- 
posited on the surface of the block, 
and if the blocks are undisturbed 
long enough, rust will form where the 
block was held by the fingers. 





By these three signs shall ye know 
the incompetent mechanic: clamping 
a mic or vernier on the work and 
then pulling it off, using gage blocks 
in close proximity to a surface grind- 
ing machine, or pounding work while 
it is on the surface plate. 





Bulletin of “Nolap” Abrasive 
Sleeves and Expanding 
Polishing Wheels 


Faster polishing with less labor, cleaner 
work, and the absence of expensive set- 
ting-up costs are salient features of ‘“No- 
lap” Abrasive Sleeves and Expanding Pol- 
ishing Wheels, described in a bulletin 
that is being issued by The Cleveland 
Container Co., Abrasive Division, 10630 
Berea Road, Cleveland, Ohio. 


The “Nolap” Abrasive Sleeve is an end- 
less band of strong cloth backing, coated 
with abrasive material and made to fit 
over a Heat-resisting rubber filler that is 
held between two. carefully-balanced 
aluminum alloy flanges. As the flanges 
are brought together by tightening a 
threaded collar, the rubber filler expands 
to hold the band in a vise-like grip. The 
sleeves are available in all abrasive ma- 
terials and in all grits commonly used. 


The operation of “setting up” is done 
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away with entirely, and there is no need 
to hammer the wheel to insure proper 
cutting conditions. The wheel is in per- 
fect running balance at all times, elim. 
inating necessity for balancing. As it is 
unnecessary to dry the wheels before 
using, the wheel inventory is reduced. 
The changing of a sleeve requires legs 
than two minutes, and the use of glue 
and loose abrasive is done away with. 


Copies of the bulletin can be had by 
addressing the firm as above. 





Landis Universal Grinder 
Catalog No. L-33 
Catalog No. L-33, 


Type C Hydraulic Universal Grinding 


Machine. The machine under discussion ~ 
was designed to fill the demand for a © 
“manufacturing universal grinder”, and 
the text is presented in such manner as” 
to answer the questions that will logical- | 
ly arise in the mind of a prospective pure 


chaser of such a machine. 


The items of flexibility, production 
speeds, accuracy, weight, universal fea= 
tures, accessibility, hydraulic system, bed,” 
carriage, grinding wheel head, grinding” 
wheel spindle, headstock, oil pump, and” 


other features of the machine are dis-— 
cussed in order, and illustrations are in- ~ 


cluded to aid the reader to obtain a clear 
idea of the construction of the machine 
and its possibilities. A table of specifi- 
cations gives dimensions. 
to mechanical executives. 





“The Biax Setter” 


A bulletin describing and illustrating | 
the Biax Screw and Nut Setter has been” 


issued by The Charles L. Jarvis Co., Gil- 
dersleeve, Conn. Three types of setters 
are illustrated; the single drive over- 
head unit for production work, the dou- 
ble drive overhead unit for use where 
two sizes of screws or nuts are to be 
driven by the same operator, and the 
roller floor type unit for general shop 
use. Drawings of the various types of 
screw driver bits, guides, and socket 
wrenches for use with the setters are in- 
cluded, together with descriptions. 
Copies can be had upon request. 





issued by Landis — 
Tool Company, Waynesboro, Pa.., is devoted 
exclusively to description and illustra- — 
tions pertaining to the Landis 14-in — 


Copies gratis | 
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lobs In Your Shop... 


Metals? 


ly, 1933 


NORTON COMPANY 


CRYSTOLON 


NOWTUN DLOMPARY 
ALVARADO 


waRrre “& gS2 


NORTON 
150 RYR 


NORTON 
240 R2R 


eels; Abrasives for Polishing; Abrasive Bricks and Sticks; India Oilstones; 
d Tubes—Non-slip Tiles, Treads and Aggregates. 
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Over the Editor’s Desk 


Are You Ready? 


NDUSTRY, today, is practically a 

gigantic jig-saw puzzle in which, 
as the various units come to life and 
re-group themselves, new opportuni- 
ties will become visible. Organiza- 
tions that once functioned in harmony 
and accord have disintegrated and the 
individuals have drifted in all direc- 
tions. Mechanics who worked side 
by side at the bench or machine have 
been led by their quest for a liveli- 
hood into distant places and into new 
lines of work which, for many of 
them, will be permanent. Men who 
held responsible executive positions in 
former years have drifted into other 
industries or businesses where they 
perhaps feel more secure and in which 
they will remain, or have been rele- 
gated to subordinate positions from 
which they may not emerge again. 

As the economic atmosphere clears 
and the sunshine of a new prosperity 
breaks through the clouds, it will be 
found that many units—both large 
and small—which flourished in former 
years have crumbled and passed into 
history. On the other hand there 
will be just as many or more which, 
guided by capable and far-seeing man- 
agers, have taken advantage of the 
situation to entrench themselves more 
firmly than before and have assumed 
positions of new importance in their 
respective fields. Added to these are 
a vast number of new industrial and 
commercial units, born of hope and 
nourished by necessity, which have 
found opportunities for service and 
have made places for themselves in 
the new set-up. 

As the demand for raw and finished 
materials increases and the wheels of 
industry gather momentum, organiza- 
tions will begin to reshape themselves 
and a demand will be created for exec- 
utive ability. New leaders must be 


found to take the places left vacant 
by those who have drifted into other 
fields, and new positions of leadership 
will be created for which capable cap. 
didates must be found. 

The day of opportunity is not past; 
it will never be past. Opportunity is 
legion, and it returns periodically jn 
greater number and with greater pos- 
sibilities than ever before for those 
who are prepared to recognize it. 

We are entering upon a new econom- 
ic cycle; one in which opportunities 
for better jobs and greater remunera- 
tion will be present in abundance. But 
those opportunities will be visible 
only to the person who has prepared 
himself for advancement through 
making the most of whatever job he 
had, or who has added to his capabili- 
ties and widened his range of vision 
by burning the midnight oil. Pre- 
paredness is the watchword of the 
day. 





Business Straws 


HE American Federation of La- 

bor, through its president, Wil- 
liam Green, estimates that more than 
1,200,000 persons have gone back to 
work since March. 

Electric power output is 10 per cent 
greater than at this time last year. 

Steel operations have risen to 50 
per cent of capacity for the first time 
since 1931. 

Sales of automobiles have increased 
to a point that is surprising the in- 
dustry itself. 

It is estimated that the Administra- 
tion’s public works program will put 
6,000,000 men to work by the first of 
the year. 

Reports are being received daily 
announcing wage and salary increases 
in the automobile industries, textile 
industries, and many other industrial 
and commercial units. 
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Ex-Cell-O Junior 
Precision Boring Machine 
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wo new models of the Ex-Cell-O Pre- 
cision Boring Machine, consisting of 
single and double end machines designed 
for short production, high precision work 
on automotive parts, refrigeration unit 
, and so on, have been developed by 
Ex-Cell-O Aircraft & Tool Corpor- 
ation, 1270 Oakman Blvd., Detroit, 
Michigan. 

The features of the double end 
machine, known as the No. 1212, 
are: compact design, low operating 
cost, full hydraulic control, uni- 
form accuracy on production work, 
and facilities for both rough and 
finish operations on the same ma- 
chine for aluminum, bronze, cast 
iron, and steel parts. 

The base of the machine is rug- 
ged, with heavy walls and cross 
ribbing. A bridge at each end of 
the machine provides for the 
mounting of either one or two 
boring units. In the illustration, 
two boring units with a drive 
motor mounted above them are 
shown at the left and one boring 
unit with motor mounted beside it 
is shown at the right. The type 
and number of boring units used 
depends upon the individual ap- 
plication. Each bridge is adjust- 
able on its own rails, providing a 
maximum distance of 28 in. be- 
tween boring units and a minimum dis- 
tance of 12 inches. 

The boring units can be driven by 
either of two methods—the inbuilt motor 
or the belt drive. For the former, a %4 
hp. motor rated at 1800 or 3600 r.p.m. 
is used, providing only one speed. Where 
& range of speeds is required, the belt- 
driven unit is used and a 1 hp., 1200 
I'p.m. motor may be mounted beside the 
boring unit or directly above it, depend- 
ing upon the number of units used. 

The fixture table is provided with a 
finished pad, 12x22 in., for holding the 
work fixture and rides on one vee and 
one flat way, both of which are lubri- 
cated from the hydraulic pressure sys- 
tem. Large water channels and a drain 
chute with filter basket for the coolant 
are also provided. 
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At the rear, near the bottom of the 
machine and mounted in line, are the 
main drive motor and coolant and hy- 
draulic pumps. The motor is 1% hp., 3 
phase, 220 or 440 volt, 60 cycle, 1200 
r.p.m. The hydraulic control unit is of 
Ex-Cell-O design and is mounted on the 
front of the machine below the fixture 
table. Near the top of this unit is an 





Ex-Cell-O Junior Double End Precision 
Boring Machine 


oval plate which can be removed for 
adjusting the rate of table feed in each 
direction. The oil is circulated through 
the hydraulic system under 100 lb. pres- 
sure. A control valve, operated by ad- 
justable dogs on the table, provides for 
loading the fixture dry, and provision is 
made for shutting off the coolant while 
adjusting the machine. 

The machine weighs approximately 
3,000 1b. and the floor space required is 
14% square feet. 

For applications where only one or two 
boring units are required, the single end 
machine is adaptable. The machine is 
of extremely compact design, and the 
same mounting bridge, hydraulic and 
coolant systems are used on this machine 
as on the double end machine. This 
machine is also of heavy construction, 
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and room is provided on the side 4, * 
end of the machine so that the operat jr 
can operate the machine from eith 
position. 

The type of boring unit illustrate, 
with this machine has an inbuilt mot, 





Ex-Cell-O Junior Single End Boring 
Machine 


directly connected to the boring spindle 
and mounted in one holding bracket 
This unit and those shown on the double 
end machine are interchangeable by the 
use of the proper bridge. 

To operate this machine, the adjust- 
able dogs which operate the plungers on 
the top of the hydraulic unit are ad- 
justed so that the high and low speeds, 
reverse and stop dogs conform with the 
required operating cycle. After these are 
set, the machine is started on its cycle 
by moving a hand lever. The table is 
automatically stopped at the end of the 
cycle. The stop can be controlled man- 
ually by moving the lever in the oppo- 
site direction. The table can be re- 
versed during any part of its cycle, inde- 
pendently of the operating dogs. 





Societe Genevoise 
Optical Gear Tester 


An Optical Gear Tester, developed by 
The Societe Genevoise d’Instruments de 
Physique of Geneva, Switzerland, is now 
being marketed in this country by The 
R. Y. Ferner Co., Investment Bldg., Wash- 
ington, D. C. 

The tester differs from most projection 
instruments in that it does not project 
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an image of teeth of the gear, but throws 
"ny a graduated screen a _ rectangular 
“shadow of a signal plate by which, on 
ithe horizontal ordinate of the screen, one 
reads the variations of eccentricity of the 
bgears, and on the vertical ordinate, the 
Yerrors of pitch. Other features of its de- 
sign provide for very rapid operation of 
the apparatus; thus, it is essentially an 
inctrument for rapid routine testing of 
eurs. 

The capacity of the gear tester is for 
‘ears up to a maximum of 4 in. diameter, 
and it is practicable to test gears as small 
as 0.16 in. diameter. Contact anvils with 
which to make settings in the teeth of 
the gears are regularly provided for mod- 
ules of 0.5 to 2.0 mm. or for diametral 
pitches of approximately 50 to 12, and 
can be supplied for diametral pitches up 
to 100 or for a maximum diametral pitch 

10. Direct readings of divisions of the 

»s can be made to 0.0002 in. or esti- 
.Ated to 0.00005 in., the guaranteed ac- 
uracy being plus or minus 0.0001 inch. 

THfe gears to be tested are mounted on 
mandrels between adjustable centers 
which are supported on a heavy cylinder. 
The position of the cylinder can be ad- 
justed according to the diameter of the 
gear by rotation of a hand wheel, and a 
ratchet device makes it possible to step 





Societe Genevoise Optical Gear Tester 


the gear around a given number of teeth 
at a time. 

A pair of interchangeable feelers serves 
to locate the gear for inspection. The 
upper feeler is fixed during the test and 
Serves merely to index the gear, pitch 
measurements being made with the sec- 
ond feeler. The second feeler is carried on 
a floating arm which swivels to right and 
left and tilts vertically without play. The 
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other end of this arm carries a rectan- 
gular steel “signal” plate about 0.005 in. 
thick, with edges lapped square to each 
other. 

Two adjusting screws serve to hold the 
signal plate exactly in the focus of a 
microscope with objective of large aper- 
ture and a projection ocular. A conden- 
ser with 50-watt light behind it projects 
the shadow of the rectangular signal on- 
to a mirror and thence to the screen. 
The mirror is optically flat, is silvered on 
its front surface and protected from 
oxidation. 

The arm that carries the optical signal 
and the lower feeler, being moveable ver- 
tically, shows the variations in pitch. By 


NUMEROUS 


Improvements 





have been made in the 
past three years in the 


GSIP swiss 
JIG BORERS 


They are made in 


7 Sizes 


Tell us the range of jobs you 
have to do and we shall glad- 
ly recommend the best 
machine and tell you of the 
changes that have been made 
in it. 


THE R. Y. FERNER CO. 
1008 15th St. N.W. Washington, D. C. 








July, 1933 


swinging the same arm to right or left, 
variations in eccentricity can be regis- 
tered. Thus, with the same feeler, both 
points are checked simultaneously. 

The time required to set the instru- 
ment for a new size of gear, including 
setting the scale to zero and making 
enough tests to check the setting, is two 
minutes, while the time required to 
change to another gear of the same size 
and re-set to zero is 30 seconds. 


“Stackbin” Stacking Tray 


The Stackbin Corporation, Providence, 
R. I., announces a stacking tray of a de- 
sign that is intended to facilitate the 
storing of parts. The trays are identical 
in width, but the ends of each tray are 
so formed as to provide a guide or chan- 
nel which serves to hold in alignment 
any tray which may be placed on it. Thus 
any number of trays can be stacked, one 
on another, without danger of a corner 
of one tray slipping inside the tray be- 
low and precipitating a whole stack. At 
the same time the guides make it possi- 
ble to slide a tray sidewise far enough 








“Stackbin” Stacking Tray 


so that parts can be inserted or removed. 

The Stackbin stacking tray is made of 
heavy sheet steel, and all edges are sub- 
stantially reinforced by being folded 
over; thus the tray is practically inde- 
structible. The channels project at the 
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ends of the tray in such manner as to 
form natural handles for grasping the 
tray. The tray is available in a wide 
variety of sizes, to meet various require- 
ments. 





Cincinnati Wide Range Divider 


The Cincinnati Milling Machine Com- 
pany, Cincinnati, Ohio, announces a 
“Wide Range Divider” for use with Cin- 
cinnati universal dividing heads for rap- 
idly selecting divisions from 2 to 400,000 
and any angle in degrees, minutes, and 
seconds. Any of the division or angles 
can be made or obtained with the divid- 
ing head spindle set at any angle from 
10 degrees below the horizontal to 50 











Cincinnati Dividing Head Equipped with 
Wide Range Divider 


degrees beyond the vertical, as, for exam- 
ple, when cutting bevel gears. Spiral 
gears can also be indexed. 


The arrangement comprises a compact, 
self-contained unit built into the divid- 
ing head, and consists of the large index 
plate A, sector and crank B, together 
with a small index plate C, and sector 
and crank D. The mechanism is so ar- 
fanged that the small crank D operates 
through reduction gearing of 100 to 1 
tatio enclosed in the housing G. The 
tatio between the dividing head worm 
shaft and spindle is 40 to 1. 


The divider can be set up for universal 
indexing in the conventional manner by 
utilizing the crank B only, in combina- 
tion with the proper hole circle on the 
large plate. The large plate is drilled on 
both sides and contains 11 hole circles 
on each side for taking care of the many 
divisions ordinarily obtained by universal 
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indexing, the operation being the same 
as it has been heretofore on the standard 
Cincinnati universal dividing head. 

When the number of divisions required 
cannot be obtained by the conventional 
indexing methods, as, for example, 67 
divisions, then the “wide range divider” 
is employed. Any of the hole circles on 
the large plate can be used with the 
small plate, but by using the 100-hole 
circle, setting the sectors on both the 
large and small index plates A and C 
properly, and indexing both cranks B and 
D correctly, the 67 divisions may be ob- 
tained with an error of only 0.000094 in. 
on a 12-in. diameter circle. 


Any desired angle in degrees, minutes, 
and seconds can be easily selected, the 
54-hole circle in the large plate and the 
100-hole circle in the small plate C being 
employed. One turn of the large crank 
B equals 9 deg., one space on the 54-hole 
circle equals 10 min., and one space on 
the small plate equals 0.1 min. or 6 sec- 
onds. Thus 10 spaces on the small plate 
equal 1 minute. 


Cincinnati dividing heads in use in the 
field can be equipped with the wide 
range divider, and it is recommended 
that the fitting be done at the factory. 





Greenfield “O. K. Jr.” Tap 
and Die Sets 


To meet the demand that has devel- 
oped for an economically-priced screw 
plate, the Greenfield Tap and Die Cor- 
poration, Greenfield, Mass., has placed on 
the market the “O. K. Jr.” line of round 
die screw plates. The new line consists 
of twenty different sets of commonly- 
used taps and dies in size ranges from 
4-36 to 12-24, in the machine screw 
sizes, and from % in. to % in. in the 
fractional sizes. 


One of the most popular sets in the 
line is the No. 3100 Automobile Set, 
shown in the illustration. This set con- 
tains eleven dies, to cut sizes from % in. 
to % in. NC and NF threads and ¥% in. 
pipe size, with a tap for each die. A 
three-screw die stock is provided to hold 
the dies, and a tap wrench is provided 
which will hold any of the taps in the 
set. A bit-brace die holder is also in- 
cluded, making it possible for the me- 
chanic to use dies to dress over bruised 
or battered threads in close quarters. 
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Other sets with other combinations of 
sizes are available. All sets are packed 
in nicely-finished hardwood boxes which 














Greenfield “‘O. K. Jr.’”’ No. 3100 Die Set 


are intended to serve as permanent cases 
for the tools. 





“Logan” Improved 
Electric-Hydraulic Power Unit 


An improved Electric-Hydraulic Power 
Unit has been developed by The Logans- 
port Machine Co., Logansport, Indiana. 





“Logan” Improved Electric-Hydraulic 
Power Unit 


This unit is especially designed to facil- 
itate the operation of chucks, work-hold- 
ing fixtures, clamps, hoists, and in con- 
junction with any type of machine shop 
equipment on which such devices are 
used. The unit is of the accumulator 
constant-delivery, variable-pressure type. 
Pressure available is from 50 Ib. to 200 
lbs., adjustable through a_ regulating 
valve. 
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U. S. Doublenclosed 
Explosion-Proof Motor 


For use in locations where dust, dirt, 
moisture, acid fumes, or elements are 
more than ordinarily detrimental to the 
mechanism of a motor, or where such 
dust or fumes form an explosion-hazard, 
the U. S. Electrical Mfg. Co., 200 East 
Slauson Ave., Los Angeles, Cal., has de- 
veloped the motor shown in the illus- 
tration. This motor, called the U. S. 
Doublenclosed Explosion-Proof Motor is 
furnished in the Type SD, for explosive 
dust conditions or in Type SE, which is 
intended for use where explosive inflam- 
mable gas is present. 

The Doublenclosed motor has two en- 
closing frames with an unusually large 





U. S. Doublenclosed Explosion-Proof Motor 


fan mounted between the frames. The 
inner frame completely encloses the elec- 
trical windings, stator, rotor, anti-friction 
bearings and bearing chambers, sealing 
these vital parts against the intrusion of 
deteriorating substances. The outer frame 
completely covers and protects the whole 
unit. Dust, fumes, and foreign matter 
are air-blasted away from the air passages 
between the inner shell and outer frame. 
Both types of the Doublenclosed motor 
are provided with asbestos-protected 
windings, the winding being insulated 
With asbestos and electrically impreg- 
nated with Asbestosite. The rotor is of 
die-cast aluminum, in one piece, with 
bars and end rings one homogeneous 
mass of metal. The inner shell is of cast 
steel. The bearing support has an extra 
long sleeve bushing of graphite bronze 
Which is self-lubricating. The elonga- 
tion of this bearing support impedes the 
travel of explosive gases. The terminal 
chamber is of cast metal, machine-fitted 


MODERN MACHINE SHOP 33 





Saw Headquarters 


We advise on any metal cut- 
ting problem and quote prices 


on Circular or 


SIMO 


SAW AND STEEL CO. 


FITCHBURG, MASS. - CHICAGO, ILL. 





Band Saws. 


NDS 








Grinding Wheel Dressers 


We Make 
all types 
of 
Dressers 
and 
Cutters 


DESMOND-STEPHAN MFG. CO. 
URBANA, OHIO 





Write 
for 
Catalog 
“ Mm” 











Ohio Speed 





THE OHIO GEAR Co. 


1337 E. 179th St., Cleveland, Ohio 


Reducers 


Made in 4 sizes. 
Complete ball and 
Timken bearing 
sq°'pped. Harden- 

and ground 
worms. Bronze worm 
gears. Absolutely 
oil tight. Unequal- 
led values NOW! 
Write for prices 

and catalog. 











34 MODERN MACHINE SHOP 


to the motor frame. The anti-friction 
bearings are grease-packed and sealed 
within a liberally-proportioned labyrinth 
chamber. Lubrication is required but 
once a year. 





Newton—New Haven 

Die-Casting Machine 
Newton-New Haven Company, of New 
Haven, Conn. has recently introduced 
three radically new types of die casting 
machines designed and built to compete 
with the common practice of using gated 


Newton-New Haven Semi-Automatic Die Casting Machine 


patterns and sand casting for non- 
ferrous alloys. The new machines are 
particularly advantageous for short runs 
of widely diversified castings, although 
they are equally effective for continuous 
operation when thousands of duplicate 
castings are required. Like standard 
machine tools, the Newton-New Haven 
Casting Machines are “universal” in 
character. They can be quickly changed 
from job to job or set up for long pro- 
duction periods. Their simplicity elim- 
inates both expensive tooling and the 
necessity of employing highly skilled 
casting machine operators. 

In one respect the Newton-New Haven 
Die Casting Machines are similar to 
equipment used by commercial die cast- 
ers; they employ the positive plunger in- 
jection principle which years of com- 
mercia! die casting experience with mil- 
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lions of castings has proved to be the 
most practical injection method. 

One of these new die casters is hand 
operated, another is semi-automatic anq 
the third is full-automatic. On both the 
hand and semi-automatic types there are 
but two levers used when machines are 
in operation; on the full-automatic there 
is only one. The semi-automatic machine 
here illustrated, plainly shows the two 
controls. Lever A is raised or lowered to 
open or shut the die, lever B is moved 
to the left to make a “shot”, and is re- 
turned by a spring which at the same 
time operates the air valves to raise the 
injector plunger to 
self-loading position. 
Casting speed is thus 
limited only ‘to the 
speed of the operator 
and can run as high 
as 400 to 500 shots 
an hour on short 
runs, or 600 to 700 
shots an hour on con- 
tinuous production 
runs. With the hand 
machine, production 
rates are somewhat 
lower and with the 
full-automatic the 
rates are considerably 
higher. Multiple im- 
pression dies boost the 
number of pieces per 
hour in direct propor- 
tion to the number of 
impressions. 

Mechanically, these 
machines are modern 
in every respect. All 
major castings are of 
steel and all other 
stressed members are 
of heavy rolled steel shapes or forgings. 
Welding is freely used for permanence 
of construction. The furnace has 4 
welded steel plate shell lined first with 
one of the most efficient insulations 
known and then with a non-shrinking, 
lowexpansion coefficient monolithic re- 
fractory heavily insulated against heat 
loss and fully protected against exterior 
damage. In the hand and semi-automatic 
models the dies are quickly closed with 
high pressure by hand but without ex- 
ertion by the operator. In the full- 
automatic type, die closing is electric 
motor-driven by clutch and safety trip- 
pers. In the semi-automatic model the 
injector plunger is operated by 4 Spe 
cially designed cylinder which uses but 
one charge of air at 100 lbs. pressure for 
both injection and plunger return. In- 
terlocks on all machines prevent casting 
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shots from being made before dies are 
locked in closed position. 

Another economy feature is in the low 
tooling costs for these machines. Al- 
though all three machines will take dies 
up to 9x12x914 in. deep, much smaller 
dies can be used and a proportional die 
cost saving can be made. For short runs, 
the low costs of the single impression 
dies which can be used on these machines 
pring casting costs down abruptly. For 
long runs, or where short runs warrant, 
nultiple impression dies can be used to 
even further increase the high produc- 
tim economies which are readily ob- 
tained. And since any complete change 
of dies regardless of size can be made 
within 20 minutes or less, it is practical 
to use this machine for a wide diversity 
of castings. No matter how it is used 
the fixed charges against one of these 
machines can be either divided between 
a great number of similar pieces or a 
lage total for a smaller number of 
pieces of dissimilar jobs. This is dis- 
tinctly a unique feature of Newton-New 
Haven Die Casting Machines. 

One other point of these new casting 
machines is quite important from a pur- 
chaser’s standpoint. With the exception 
of the dies, each machine is shipped com- 
plete, ready to run. Standard equipment 
includes furnace, chassis, gas firing 
equipment, pyrometer, die clamps, in- 
tegral ejectors, Zerk lubrication and all 
other parts essential to immediate oper- 
ation to full capacity. 


Carboloy “Grade 300” Truing Tool 


Supplementing the present two grades 

of diamond-impregnated wheel truing 
wols made by Carboloy Company, Inc., 
485 East Grand Blvd., Detroit,Michigan, 
this firm has brought out the “Grade 
0” truing tool. The Grade 300 tool 
contains the best quality of stones to 
— the more difficult dressing 
obs. 

A further development is the sub-divi- 
sion of each of the three grades into 
three groups based on the mesh size of 
the diamond particles used. These are 
classified as follows: 
Mesh size of stones: 





Fine Medium Coarse 


Grade 100: 101 102 103 
Grade 200: 201 202 203 
Grade 300: 301 302 303 


This choice of mesh sizes considerably 
Increases the range of work which can 
be done by any one particular grade 
ind in many cases enables the user to 
Successfully use a lower-priced grade 
than would be possible were only one 





Mesh size available. Similarly, the three 
Wades of stones now available offer 
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opportunities for economies as the user 
may select the exact grade most suitable 
for his work, eliminating the necessity 
of purchasing more expensive stones 
when less costly ones will do the job 
satisfactorily. 

The Grade 300 tool, similar to the 
others made by the Carboloy Company, 
consists of an extremely hard matrix— 
next to the diamond itself in hardness— 
throughout which a quantity of diamond 
particles have been distributed, provid- 
ing a multiplicity of sharp cutting points 
at each new surface reached. No re- 
mounting or other maintenance is re- 
quired throughout the life of the tool. 





Societe Genevoise Precision Level 


Through their American agents, The 
R. Y. Ferner Co., Investment Bldg., Wash- 
ington, D. C., the Societe Genevoise d’ 
Instruments de Physique is placing on 





Societe Genevoise Precision Level 
the market a high precision level which 
is particularly adapted for shop use, for 
checking the accuracy of machine tools 


and high speed transmissions, setting 
sine bars on inclined surfaces, leveling 
base plates and beds, and for manufac- 
turing all kinds of tools and fixtures. 

The body of the level is of hard steel, 
machined from the solid so that it is in- 
sensible to shocks and protects the level 
vial against temperature variations and 
hand heat. The base is carefully scraped 
and is provided with cleaning grooves. 
The length of the base is 614 in., and its 
width is 1%; in. The finish is black 
enamel. 

The level vial is cemented in a brass 
mounting which is adjustable by means 
of a knurled screw. This permits setting 
the vial zero and also permits setting the 
level for slightly tilted surfaces, which is 
often desirable in checking the ways of 
machine tools that are not exactly level. 
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It also permits measurement of progres- 
sive tilts that overreach the graduation 
of the vial. 

The spacing of the vial divisions is 
about 0.1 in. and there are four divisions 
each side of zero so that the total capac- 
ity is 40 seconds of arc. The level can 
be furnished with or without a wood 
case. The net weight of the level is 2.1 
pounds. 





Sampson Universal Bending 
Machine 


A machine that will bend flats, rounds, 
angles, squares, tees, profile iron, or tub- 
ing, either hot or cold, up to the size list- 
ed below, has been brought out by the 





Sampson 


Sampson Tool Co., Inc., 101 Walker St., 
New York, N. Y. Any of these shapes 
can be bent to any desired angle up to 
60 degrees. 


COLD HOT 
Flat bars... 214xs, 312x% 
3144x%4, 4x 

Rounds .... ¥% 1% 
Squares .... ¥% 135 
Angles ..... 234x35 314x% 
UD 5S 6.54 0 -< 14x% 
Tubing, 

ap 'to....% % 1 


For the bending of squares, angles, or 
tees at round, obtuse, or acute angles, 
special dies are provided with which the 


Universal Bending Machine 
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machine can be equipped very quickly, 
The normal bending block is fitted by 
four strong setscrews, and eight different 
positions can be obtained. It is thys 
possible to bend shapes and squares of 
every size down to 1% in. length of side. 

The machine is operated by means of 
a short hand lever and ratchet, but can 
be used without the ratchet when ben. 
ing light gauge materials. The construc. 
tion is of the simplest and the machine 
can be operated by unskilled workmen, 





New Electrode 
Welds Cromansil Steel 


Two additions to the Murex line of 
heavy mineral coated are 
welding electrodes are an- 
nounced by the Metal 
&é& Thermit Corporation, 
120 Broadway, New York. 


One is a special elec- 
trode designed for weld 
ing Cromansil Steel, 4 
new development in high 
strength steels having 1 
tensile strength of 80,00 
to 100,000 Ibs. per sq. in. 
along with high ductility. 
The new electrode gives a deposit of the 
same analysis as Cromansil. The weld 
metal has physical properties which ar 
equal to the parent metal in every re 
spect. 

The second addition to the Murex line 
is an electrode which deposits a metal 
containing 4 per cent to 6 per cel 
Chrome and .5 per cent Molybdenum 
It is specially suited to the welding d 
petroleum refinery equipment wher 
metal of this type is used extensively. 

Further particulars on these two prc 
ducts may be had by writing the Metalé 








Thermit Corporation at the address givel 
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“A Real Money 








above. 


Earning Tool’’ 


That is what scores of 
Hjorth Bench Lathe users 
tell us. It gives you speed, 
accuracy, long service and 
satisfaction. Catalog illus- 
trates details. Write for it. 


HJORTH LATHE & TOOL COMPANY | 
60 State St., Boston, Mass. # 
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Milburn Micrometer Adjustment 
Regulator 


A dual adjustment comprising a fine 
micrometer adjusting key housed within 
and operating separately from the main 
regulator key is the feature of a regulator 
which has been developed by The Alex- 
ander Milburn Company, 1420 W. Balti- 
more St., Baltimore, Md., for use with 
oxygen, acetylene, and other gases. 


The regulator has two compression 
springs, One within the 

other, operaing a remov- 
able, non-corrosive metal 
diaphragm. The main 
key operates the standard 
or heavy spring, and the 
micrometer adjustment 
key operates a fine bronze 
spring which enables the 
operator to secure a range of from zero to 
approximately five pounds, in addition 
to the adjustment obtained with the 
standard adjustment key. 


This means of adjustment is so fine 
that fractions of an ounce can be ob- 
tained with the micrometer key, either 
when the pressure is set at zero or at 
whatever pressure the standard key has 
been set for on the regulator. The reg- 
ulator is extremely sensitive for the finer 
pressures necessary for low pressure 
torches and small torches doing fine 
work and requiring close adjustment. It 
is especially applicable for torches work- 
ing on aluminum, airplane parts, fine ex- 
perimental work, and so on. 


The design of the micrometer key 
housed within the standard regulator 





Milburn Micrometer Adjustment Regulator 


key is strong, simple, and effective and 
Is so standardized as to be quickly ap- 
plied to the standard Milburn regulators. 
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The only additions are a new key, but- 
ton, and bronze tension spring. 





Van Keuren Flatness Tester 

A flatness measuring instrument de- 
signed to give the same precision in 
measuring machined, ground, scraped or 
dull lapped surfaces as is obtainable 
with the optical flat on highly finished 
steel surfaces is being introduced by The 
Van Keuren Co., 12 Copeland St., Water- 
town, Mass. 


Van Keuren Flatness Tester 


The instrument as shown consists of 
a channel supporting a cylindrical con- 
tact at one end, a micrometer with a 
spherical contact at the other end, and 
a very sensitive light wave indicator with 
a spherical contact in the center. Means 
are provided for changing the positions 
of all three contacts to accommodate 
different surfaces such as flat ring shaped 





Faster-Easier 


Stanley Electric Hammers take the hard work 
out of drilling holes in concrete, brick and 
stone. Use them to speed up the installation 
of machinery, hangers, etc. 
The hammer illustrated weighs only 10 pounds 
and shoots holes like nobody’s business. 

Write for catalog and full information 


THE STANLEY ELECTRIC TOOL CO. 


New Britain, Connecticut 





38 MODERN MACHINE SHOP 


laps, surface plates, and machine ways. 
Special auxiliary flat contacts are pro- 
vided for testing machined or scraped 
surfaces in order to avoid local hollow 
spots. 

In operation, the micrometer end of 
the instrument is lowered until a very 
slight movement of the interference 
bands on the indicator shows contact of 
the center point with the surface being 
tested. The micrometer reading then 
shows the exact amount the surface is 
convex or concave, after a zero reading 
has been made on a master flat surface. 

The flatness tester is invaluable for de- 
termining the condition of flat ring- 








Longer Blade Life with 
WHALE BRAND 


Whale Brand Hack Saw Blades pro- 


vide longer blade life, faster cutting 
and less breakage. 

The large, round gullet (1), keen, 
sharp edge (2), and undercut tooth (3) 
combine to give you the utmost in 
hack saw blade performance. 


Write for trial blade and let 
it prove its advantages to you! 








THE FORSBERG MFG. CO. 
BRIDGEPORT, CONN. | 
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shaped laps used on lapping machines, 
It permits the establishment of definite 
wear allowances, and the selection of 
two laps of the same degree of curvature 
for surfacing together to secure flat laps, 
It eliminates the need of a third surface 
in scraping or lapping two surfaces to- 
gether, as, if two surfaces fit each other 
and measure the same with the instru- 
ment, they are known to be flat. 





Van Keuren 45 and 60-Deg. 
Shop Triangles 


Those very common and useful draft- 
ing room tools—the 45 and 60 deg. tri- 
angles—are now available in cast and 





Van Keuren Shop Triangles 


machined form for use in production and 
tool departments. The triangles, shown 
in the illustration, are being marketed 
by The Van Keuren Company, 14 Cope- 
land St., Watertown, Mass. 

The triangles are made of close-grained, 
well seasoned cast iron, and are provided 
with slots in each face for bolting to 
each other, to the machine, or for clamp- 








ANNOUNCING 


imorevea OLIVER 


DIE MAKING MACHINE 


With Many 
New Features 






Send for our new 
bulletin and learn 
how to cut die 
costs 30% to 60%. 


OLIVER INSTRUMENT co. 
1430 E. Maumee Street, Adrian, Michigan 
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ing parts that are to be laid out or ma- 
chined. In the sizes illustrated, the 60- 
deg. triangle is approximately of 3-in. 
pase, 5-in. height, and 14%in. thickness, 
while the 45-deg. triangle is of 3%-in. 
pase and height and 1%-in. thickness. 
All faces and angles are ground to a close 
degree of precision. 

It can easily be seen that the use of 
the triangles will greatly facilitate the 
production of parts which have corre- 
sponding angles or angles which are mul- 
tiples of 30, 45, 60, or 90 degrees. In 
pairs, the triangles make excellent ad- 
justable parallels for laying out, setting 
up, or inspection of work. Other combi- 
nations include equilateral triangles, 
square, rectangles, and parallelograms. 





“Globe” Wire Skinner 


Copper wire that has been insulated by 
the use of enamel, cotton with enamel, 
double cotton with enamel, silk with 
enamel, or rubber, can be “skinned” clean 
and ready for connecting or soldering by 
the use of the Globe Wire Skinner, shown 
in the illustration. The wire skinner, 
which is made by The Globe Tool & 





Globe Wire Skinner with armature in position 
to have the leads “skinned” 


Engineering Co., 420 Davis Ave., Dayton, 
Ohio, will “skin” any of the above-men- 
tioned wire from No. 34 size to No. 12, 
ata high rate of speed. 


The skinning operation is performed by 
special wire brushes that operate at ex- 
temely high speed; presentation of the 
covered wire to these brushes gives per- 
fectly clean copper ready for soldering, 
Tmoving the toughest enamel. The 
brushes are mounted on precision ball- 

spindles, the mechanism being 
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Users of 


PERKINS GEARS 
Know Gear Values 


ERKINS Gears give users the 

accuracy, quality, and depend- 
ability so necessary in successful 
gear performance. 


Perkins Gears are produced by 
gear specialists . . . on specially 
designed equipment. They are 
"mirror finished" by a special pol- 
ishing operation. Each gear is 
made to conform to Perkins Super 
Standards of Quality. ° 


Order Perkins Gears . . . you will 
find it pays. 


Write for our 102 page 
gear catalog. 


Perkins Machine & Gear Co. 


151 Circuit Ave. 
SPRINGFIELD, MASS. 
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driven by a 44-h. p. motor of any voltage. 
Adjustment is provided for brush wear, 
also for taking up the belt. 


The operator is fully protected from 
danger or injury, as the wire is fed into 
the machine through a slot narrow. An 
exhaust system removes all lint and dust 
and deposits it in a water pan to avoid 
danger of fire, as lint is inflammable. 
Stacks of coils can be placed on a bar 
and the leads lined up and passed 
through the slot of the skinner, produc- 
ing clean wire in a few seconds. 





“Western” Straightening Press 


A straightening press with which, by 
hand power, a pressure of six tons can be 
developed, has been placed on the mar- 
ket by The Western Tool & Mfg. Co., 
Springfield, Ohio. The press is especially 
adaptable for straightening or bending, 
or for pressing bushings in or out. Rods 
up to two inches diameter can be bent 
or straightened in this press. 


The test centers are of hardened steel, 
and have a capacity up to 30 inches in 
length. The height of the press is 18 in., 
the length of the base is 14 in., width of 


- 
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“Western” Straightening Press 


base, 34% in., depth overall, 14 in., and 
the weight complete is 150 lb. The 
screw is 14% in. diameter, 5 pitch Acme 
thread. 





Geometric Class PS Collapsing Tap 


A collapsing tap designed for use on 
a wide range of work on shallow depth 
tapping or where it is necessary to clear 
obstructions or projections at the bot- 
tom of the hole, to be designated as the 
Class PS Collapsing Tap, has been 
brought out by The Geometric Tool 
Company, New Haven, Conn. The trip on 
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this tap is extremely sensitive and may 
be operated either by the conventiona] 
trip plate or it may be used as a leyer 











Geometric Class PS Collapsing Tap 


trip tool without the necessity of obtain- 
ing extra parts. 

The tap is built for use as a stationary 
tap only. The closing action is at right 
angles to the axis of the tool, with the 
chasers being positively cammed open 
and closed. After the thread has been 
cut to the desired depth and the chasers 
automatically released, the chasers are 
set in cutting position by the convenient- 
ly-placed handle. The chasers are held 
in place in the body of the tool by means 
of a key and keyway. 

Chasers are furnished for this line of 
taps in only one thread length. They 
can be used for bottoming work, and by 
altering the chasers and supporting boss 
a bit, the tap will clear obstructions 0 
projections at the bottom of the hole 
The tap is built in three sizes, covering 
a range of from 1% up to 6 in. Any ont 
tap will handle a wide range also, the 
3-in. size, for example, covering all diam- 
eters from 1% in. up to 3 inches. 


Numberall 
Rotary Steel Stamp 
The Numbefall Stamp & Tool Co., 37 
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Huguenot Ave, Huguenot Park, State 
Island, N. Y., ‘is now making a rotal 
steel stamp in which a complete set ol 
figures or letters are combined on 4 
wheel that can be revolved so as to brinf 
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any desired number or letter into posi- 
tion for stamping. 

The wheels are of the highest grade of 
stool steel, scientifically hardened in a 
“Hump” electric furnace. The characters 
are engraved by the modern “panto- 
graph” engraving method. Each stamp 
is inspected and tested on a Rockwell 
Hardness Testing Machine and the limits 
for hardness are held within plus or 
minus three points on the C Rockwell 
scale. 

The fact that all the characters are in- 
cluded on one wheel makes it impossible 
for any of them to become misplaced, 
and as all characters are attached to the 
one handle, the design makes for speed 
and convenience. The tool can be fur- 
nished with one wheel carrying numerals 
from 1 to 0, or carrying half of the alpha- 








Numberall Rotary Steel Stamp 


bet, in which case two tools are necessary 
to provide a complete alphabet. Or the 
tool can be furnished with two wheels to 
stamp from 00 to 99 or with two wheels 
carrying the complete alphabet. A date 
omg with three wheels can also be sup- 
The tools can be furnished singly, or in 
Sets in a metal box. Figures are either 
% in. or & in., as desired. Special char- 
acters can be supplied if required. 
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HOPKINS 
ROTATING and 
NON-ROTATING 
CYLINDERS 


AIR AND HYDRAULIC 





Rotating 
Cylinders 
made in 
Series B 


Series C 
types, in 
all desired 


capacities. 





Style No. 2 Cyl. Cushioned on 
both ends. 


Non-Rotating Cylinders 
made in six standard styles, 
with or without cushion, in 
all desired capacities. 


ENGINEERING SERVICE 


Cylinders designed and made to 
suit requirements. 


Write for .Catalog 


Tomkins-Johnson Co, 


620 N. Mechanic St. 
Jackson, Michigan 
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“Standard” 
Angle Plate Grinder 


Special roll or parallel grinding can be 
done conveniently and economically with 





“Standard” Angle Plate Grinder 


the “Standard” 


Eighth St., Cincinnati, Ohio. 


Angle Plate Grinder, 
which has been brought out by The 
Standard Electrical Tool Co., 1940 West 
The illus- 
tration shows the 2 h.p. machine, fitted 
with a horizontal feed of 11 in. and a 





You Get More 
for Your Money... 


Was 






. when you select Amer- 
ican Hollow Bored products. 
Long, dependable, and eco- 
nomical service is insured 
by the high quality of 
American Hollow Bored 
Forgings, Steel Shaftings, 
and Hydraulic Cylinders. 


Check up and 


yourself! 


see for 


Write for complete 
and prices. 


THE AMERICAN 


HOLLOW BoRrInNG Co. 
. 2000 Raspberry St. 
Erie, Pennsylvania 
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vertical feed of 6 in. If longer or shorter 
feeds are preferred, the machine can be 
so arranged or can be furnished with 
one feed only. 

The grinder is especially adapted for 
use on a lathe, planer, boring mill, or on 
a milling machine for grinding large 
milling cutters. It can also be used to 
grind large shear blades without remoy- 
ing the blades from their machine. The 
rotating parts of the grinder are bal- 
anced, eliminating vibration and provid- 
ing for long wear. The grinder is fur- 
nished in sizes of 4%, 1, 2, and 3 h. p. The 
wheel spindle, which is of nickel steel, 
runs in ball bearings mounted in dust 
proof chambers. The switch is located 
on the motor housing. 





Furnas Style R 1 
Drum Switch Bulletin 


Bulletin No. 2, issued by Furnas Elec- 
tric Company, 1525 So. 77th St., West 
Allis, Wis., describes the Style Rl % hp. 
Drum Switches for reversing fractional 
h.p. motors made by this firm. The drum 
switches were originally designed for use 
with small bench lathes, but they may 
be used for practically any other appli- 


“ECONOMY” 


FACE MILLING CUTTER 
$12 Complete with 


High Speed Steel Tool Bits 
3'4,"" Facing Dia. No. 7 
or No. 9 Arbor. 


WRITE FOR PRICE 
ON LARGER SIZES 


MFG. BY J. E. FREYMAN & SONS 
3627-33 KESWICK ROAD, BALTIMORE, MD. 








Pat. Pend. 








CULLMAN SPROCKETS 


Speed Reducers, 
Lathe, Shaper 
and Milling 
Machine Drives. 
Send for Catalogues 


CULLMAN WHEEL CO. 


1336 ALTGELT STREET CHICAGO 


————< 
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cation where it is desired to reverse small 
motors. They may also be used for plain 
starting and stopping where accurate 
control is an important consideration. 
In addition to a complete description 
of the Style Rl Drum Switch, the bul- 
letin contains some useful information 
rding reversible motors. Copies are 
available to readers of this magazine 
without charge. 





“The Mechanics of Lubrication with 
Colloidal Graphite” 


A question that has been asked many 
times is “Does the addition of graphite 
to ordinary lubricants increase their effi- 
ciency?” 

Technical Bulletin No. 200.3, issued by 
the Acheson Oildag Company, Port 
Huron, Michigan, answers the question 
in a@ manner which, while necessarily 
technical, is so written that it is easily 
understood by any person who is inter- 
ested in the subject. The function of a 
lubricant is defined and the behavior of 
colloidal graphite in meeting the condi- 
tions of the definition is explained in 
detail. The bulletin is illustrated with 
explanatory graphs, and reports from re- 
search laboratories are quoted. 

The subject of lubrication is all-im- 
portant, and such information as is con- 
tained in this bulletin should be of prime 
interest to plant owners and mechanical 
executives. Copies free. 





The most progressive manufacturer can 
give you the best service. The manufac- 
turers represented here are among the 
leaders in their industry; patronize them 
and mention MODERN MACHINE SHOP 
when doing so. 
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BALL THRUST BEARINGS 
ROLLER THRUST BEARINGS 
JOURNAL ROLLER BEARINGS 
Special Bearings Made to Order. 
Send Sketch or Sample for Quotation. 


Catalog Upon Request 


THE GWILLIAM CO. 
358 Furman St. Brooklyn, N. Y. 
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Coliet Attachments for your lathes and millers 
Write for Bulletin No. 100 A.M. — 
Rivett Draw-In Collets and Chucks. 
Also Price List and Dimension Sheet. 


brignton Dist., Boston, Mass., U. S. 











SPEED 
EPOT WEL 


Welders for fine 
work priced as low 
as 





761 South 13th Street 





Manual 


Over 20,000 In Use 


Made foot-operated and automatic motor drive. Fur 
welding from .0005 in. to 5g in. combined thickness. 


$55.0 
EISLER ELECTRIC 


NEWARK, NEW JERSEY 
Distributor and Dealer Connections Desired 


% to 75 
K. V 
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For Your Catalog Library 


Check any of these useful publications that you want, write your name, firm name, Ste, and 


address on the margin, then tear out 
Place, Cincinnati, hio. They will be 


Lubrication by Barrel-To-Bearing System: The 
most modern system of lubrication for machine tools 
is described in a folder that can be had by writ- 
ing to Alemite Corporation, 2680 N. Crawford 
f° ., Chicago, Ill 

Chucks—Key and b Mertens Bulletin No. 120A, 
632, and 633, issued T. R. Almond Mfg Co., 
Ashburnham, Mass., deierive and illustrate the line 
of key and keyless geared nut and ball bearing 
drill chucks made by this firm. Copies free upon 


request. 

Stop Tap Breakage: A booklet that tells how to 
stop the breakage of taps, reamers, and other tools, 
by the use of a friction chuck, also how to use_the 
chuck for setting studs or nuts, has been issued by 
The Apex Machine & Tool 200 Davis Avenue, 
Dayton, Ohio. Sent free wal request. 

irregular contours on dies or tools can be fin- 
ished accurately and fast by the use of the No. 2 
Baker Grinder. Write Baker’ Brothers, Inc., 
Toledo, Ohio, for descriptive bulletin. 


d Steel Die Sets: The economy and 
one of drop forged steel die sets, 
which are ‘now paling made by E. A. Baumbach 
Manfg. Co., 1806 South Kilbourn Avenue, Chi- 
cago, Ill., are explained in a folder that can be 
had by addressing this firm. 

Bushings and Bearings: 500 sizes of finished 
bronze bushings that are ae ng immediately are 
shown in a catalog that can he had by writing to 
The Bunting Brass & Bronze Co., Toledo, 0. 


Motorize Your Cone Pulley Lathes: An attach- 
ment that can be applied to your lathe with four 
bolts makes it possible to motorize and modernize 
our lathes. rite for information to Cullman 

heel Co., 1336 Altgeld St., Chicago, Ill. 

Die Makers’ Supplies: A complete line of die 
sets, leader pins, bushings, and other die makers’ 
supplies are described in a book that is issued b; 
the Danly Machine Specialties, Inc., 2104 Sout 
52nd Avenue, Chicago, Ill. Sent free upon request. 

Grinding Wheel Dressers: All of the different 
types of grinding wheel dressers made by the Des- 


mond-Stephan Mfg. Co., Urbana, Ohio, including 
Desmond-Huntington, Desmond- Sherman, Zig-Zag, 
Diamo-Carbo, and diamond dressers, are described 


and illustrated in a catalog that has been published 
by the firm mentioned. ree upon request. 

Steel Spacing Washers: Milling jobs can be set 
up quicker by using standard spacing washers, 
made by Detroit Stamping Co., West Fort 
Street, Detroit, Michigan. Write for information. 

ons. Spot Welders for welding metals frum 
0.0005 to % in. thick are described in a 
catalo; that can be had by addressing Eisler Elec- 
tric Corp., 761 South 13th Street, Newark, N. J. 


Performance Data On Swiss ae" Borers: This 
36-page pamphlet shows various types of jobs 
from a wer shovel turntable jig to a television 
disc, drilled and bored on Societe Genevoise High 
Speed Precision Borers, giving data as to size of 
holes, poquracy and time savings. Free upon re- 
quest R. Y. Ferner Co., 1008 K Street, 
iN. Was Washington, D. C. 

Secret of Fast Cutting: Use a hack saw blade 
with the correct tooth-clearance angle so that the 
metal will be cut—not pushed. Full information 
can be had by asking Forsberg Manfg. Co., 125 
Seaview Ave., Bridgeport, Conn., for bulletin on 
“Whale Brand’ Hack Saw Blades. 


Formica Silent Composition Gears: A 





booklet 


telling about the uses and advantages of Formica 
—— Shock-Absorbing Gears. 
un 


and containing a 
of valuable data with rules and tables for 


the page and 
forwarded to you 
Please restrict your list te not more than 


send to Modern Machine Shop, 
prompt without cost or obligation, 
ve. 


laying out, cutting, and using gears can be had by 
addressing Formica Insulation Co., 4632 Spring 
Grove Ave., Cincinnati, O. 

Tool Grinding Costs can be cut by us the 
‘“‘Economy”’ face milling cutter. Write to E. 
Freyman & Sons, 3627 Keswick Road, Baltimore, 
Md., for information. 

Motorize Your Machine Tools: A compact, roller 
bearing electric power unit which can be mounted 
in any position, in sizes from % to 10 h, p,, is 
describe a a bulletin which can be obtained’ by 
oom C. Furnas, 1525 South 77th Street, 
West Allis, Wis. 

Stampings Pp any kind or size can be obtained 
from Greding Brothers, 5 East Third Street, Cin- 
cinnati, Ohio. Write "for particulars. 


Ball and Roller Bearings, either journal or thrust, 
for all pupoes and all sizes, are described and il- 
lustrated in catalog No. 9 which has been issued 
by The Gwilliam Company, 360 Furman Street, 
Brooklyn, N. Y. Copy free upon request. 

Precision Bench Lathe Work can only be done 
on finely-built, accurate machines. The complete 
line of Hjorth Precision Bench Lathes is described 
and illustrated in a catalog that has been issued 
by Hjorth Lathe & Tool Company, 60 State 
Street, Boston, Mass. Copy free upon request. 

Pyrometers: Inexpensive portable and oo 
single unit and multi-circuit qrouseiess are 
cri in a catalog issued by Illinois Testing Ly 
oratories, Inc., West Austin Avenue, Chicago, 

Copy free upon request. 

Oil and Waterproof Chucks: The J & H Elec 
tric Co., 202 Richmond Street, Providence, R. V4 
is now making a chuck that is oil and wate 
and is designed to provide a maximum of holding 
surface with exceptionally strong and uniform 
throughout. Ask for complete information. 


Solve Your Tapping Problems with a Jarvis Tap 
pet. —— devices for every type of job. Write 

he Charles Jarvis Co., Gildersleeve, Conn., for 
information and prices. 

Dress Your Grinding Wheels Better, in less time, 
with less waste of wheel and = by using 
Koebel Multi-Point Diamond Dresse Koe- 
bel Diamond Tool Co., 1200 Oakman Blvd., De 
troit, Michigan, for details. 

Do you buy the same cutter over and ever pe 
Every time you grind a cutter on an old-fashioned 
time-wasting cutter grinding machine, zee a 8 
ing for new cutters that you never Be 
Landis Tool Company, Waynesboro, Pa., tal ™ 
how to save this money. rite 


Threading Machinery: Complete poe of in 
dividual bulletins ogg the pipe threading 
cutting — threading machines, or 
neads made by Lantie Machine Co., Waynesboro, 
Penna., may be had upon request from this ‘im 
State size and "tan of machine or die head. 

Air-Operated Work- “Holding Devices: A booklet 
showing how air-operated chucks and devices 0 
various kinds can be applied to different kinds of 
machines to save time and labor has been issued by 
The Logansport Machine Co., Logansport, 

Magic Chucks: Instantaneous change of tool 
without stopping the machine spindle can be & 
complished by the use of Modern Magic Ch 
made by the Modern Tool Works, Rochester, N. %. 
Write for descriptive booklet. 

Compound Spot-Facing Tool: A spot-facing bg 
retract:ng, serrated roughing cutters and fixed 
ishing cutters in the same tool will break up te 
scale easily and do accurate work. Write for. 
letin to Mummert-Dixon Co., 120 Philad 
t., Hanover, Penna. 
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Ball and Roller Beartng Data Sheets: A com- 
plete set of data sheets showing all the dimensions 
ind loads at given speeds, and giving instructions 
for mounting precision ball bearing and Hoffmann 
roller bearings, can be_ obtained without charge by 
addressing the Norma-Hoffmann Bearings Corpora- 
tion, Stamford, Conn. 

Reducers: Speed Reducers to obtain any 

reduction up to 24, to 1 are described 

and illustrated in Catalog 29-A, issued_by_ The 

Ohio Gear Co., 1835 East 179th St., Cleveland, 
0, Copy free upon request. 


Die Making Machines: How dies, 
pages, etc., can sawed out, filed, and lappe 
easily and accurately on Oliver die making ma- 
chines, is fully describked in a bulletin issued by 
the Oliver Instrument Company, 1430 Maumee 
Street, Adrian, Mich. Mailed upon request. 


Good Gears of all kinds—spur, spiral, bevel, 
worm, hypoid—in fact any kind or type of gear 
desired, large or small, machined to an excellent 
fnish and the highest degree of accuracy, may be 
obtained from Perkins Machine & Gear Co., 151 
Cireuit Ave., Springfield, Mass. Write for estimates. 


Bench Lathe Mounting and Driving Equipment: 
Bulletin 120-A, issued by Rivett Lathe and Grinder 
Corporation, Brighton, Mass., contains complete 
deseriptions and illustrations of modern and con- 
rentional countershaft, individual motor drive jack- 
shaft, and speed box motor drive, also benches, 
cabinets, oil pans, etc. Copy free upon request. 


Flat Steel Wire to Meet Specifications of the 
most exacting buyers is now being made by John A. 
Roebling’s Sons Company, Trenton, N. J. Send 
your specifications and ask for prices. 

Foot-Controlled Air-Valve: Air-operated equip- 
ment can now be controlled by valves that are 
operated by the foot, leaving the hands free to 
operate the machine. Write for information to the 
Ross Operating Valve Co., 6488 Epworth Blvd., 
Detroit, Michigan. 

_ Steel Stamps and Marking Dies: Full informa- 
tion as to steel stamps, steel roller dies, embossing 
dies, and embossing rolls made by the Schwerdtle 
Stamp Co., 10 Cannon Street, Bridgeport, Conn., 
can be had by writing this firm. 

Simonds Files: A useful book on files showing 
the various styles made, their uses, cross-section, 
and cuts, and containing a number of reference 
tables and other information useful in a machine 
shop can be had by addressing Advertising Dept., 
egy) Saw & Steel Co., 470 Main Street, Fitch- 

, Mass. 
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An Electric Hand Shear will save time, material, 
and labor on jobs that are too small, too large, too 
complicated, or too cumbersome to be_handled in 
the power shear. Ask The Stanley Electric Tool 
Co., New Britain, Conn., for catalog. 


A Visible Record of Performance of your ma- 
chines will enable you to keep check on the produc- 
tion of each unit. Ask Stewart-Warner Corpora- 
tion, 1826 Diversey Parkway, Chicago, Ill., for 
the booklet on ‘‘Tachometer Application To Indus- 
trial Machines.”’ 

Cutting and Grinding Facts: A discussion of 
cutting oils and lubricants, together with descrip- 
tions and illustrations of various kinds of jobs upon 
which cutting oils are used, is contained in a 
booklet that is issued by the Sun Oil Company, 
1608 Walnut Sfreet, Philadelphia, Penna. Free 
upon request. 

Chuck With Air: How time and labor can be 
saved by the use of air-operated chucks, cylinders, 
and other equipment is told in_a book which 
describes ‘‘Hopkins’’ Air-Operated Equipment. Pub- 
lished by The Tompkins-Johnson Company, 620 N. 
— St., Jackson, Mich, Sent free upon 
request. 


Protection and Beauty can be added to the sell- 
ing points of your product by applying a metal coat 
of Udylite-Cadmium. _Ask Udylite Process Co., 
3939 Bellevue Ave., Detroit, Michigan, for com- 
plete information as to equipment required, methods, 
costs, etc. 

Multiple Drilling With a Single-Spindie Drill: 
Methods by which multiple drilling may be done 
on_a_single-spindle drill, using multiple spindle 
drill heads, are discussed in a bulletin that is 
issued by The United States Drill Head Co., 1954 
Riverside Drive, Cincinnati, Ohio. 

Electrically-Driven Portable Tools: The ‘“‘U. 8S.” 
line of ‘electric drills, die grinders, surface grinders, 
toolpost grinders, and bench and floor grinders is 
described in Catalog No. 33, published by The 
United States Electric Tool Co., 2471 West Sixth 
Street, Cincinnati, Ohio. Copy free. 

“Extra Value” Hack Saw Blades: Hack saw 
blades made of an alloy in which molybdenum is 
used, and which are said to withstand shock and 
wear to an unusual degree are now being made 
by Victor Saw Works, Middletown, N. Y. Full 
particulars will be sent upon request. 

Silent Steel Gears: The two important advan- 
tages of silence and durability are combined in the 
Waldron Laminated Silent Steel Gear, marketed by 
Smith & Serrell, 20 Washington Place, N. J. Write 
for sizes, cutting directions, prices. 





“Modern Engineering Data 
On Belt Drives” 


This book, containing thirty-two 814x 
ll-in. pages, is a mine of information 
for the plant manager, plant engineer, 
or other mechanical executive who is 
concerned with the transmission of 
power within the plant. 

The book is divided into three sections, 
a follows: Information on leather belt 





drives, Tables, and Technical Informa- 
tion. In the first section the text is 
sub-divided under the following head- 
ings: Properties of Leather Belting for 
Power Transmission; How To Design a 
leather Belt Drive; Miscellaneous In- 
formation, in which the reader is taken 
in order through the subjects of Motor 

ves, General Drives, Special Drives, 


Crossed Belt Drives, Crown of Pulleys, 
Difficult Atmospheric Conditions, Dis- 
tance Between Pulley Centers, Dressing, 
Fasteners, Fly-wheel Effect, Group Drives, 
High Speed Drives, Idler Pulley Drives, 
Pivoted Motor Base Drives, Pulleys, 
Quarter Turn and Mule Drives, Speed 
Ratios, Vertical Drives, Waterproof Belts. 

The “Technical Information” Section 
contains all the various formulae and 
tables that are commonly used in figur- 
ing belting, horsepower of motors, indi- 
cated horsepower of steam engines, and 
so on. : 

The book is published by Alexander 
Brothers, Inc., 401 North Third St., Phil- 
adelphia, Pa., and copies are available 
without charge to any mechanical ex- 
ecutive or engineer who will address this 
firm on his firm letter-head. 
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